@y Rapid Refresh Forecast System

A case study for using cloud resources to

reduce R20 transition times
% NATIONAL October 22, 2020
|  WEATHER EMC : Arun Chawla, Jacob Carley, James Abeles, Raj Panda

SERVICE GSL : Curtis Alexander, Christina Holt, Christopher Harrop, Daniel
- NSSL : Louis Wicker



https://www.commerce.gov/

® Qutline

4|  ANPS Production Suite and UFS
> ARRFS

* AUsing the Cloud for development
A

&) NATIONAL WEATHER SERVICE Building a Weath&eady Nation Z


https://www.commerce.gov/
https://www.commerce.gov/

Shared Community Infrastructure Support for UFS Development

Infrastructure for data assimilation: 1. Coupling components
Joint Effort for Data assimilation Integration ~ New ESMF/NUOPC mediator (CMEPS/NEMS)

(JEDI)

2. Interoperable atmospheric physics

. CCPP & CPF frameworks
Infrastructure for coupling models together:
wNOAA Environmental Modeling System 3. Community-friendly workflow
(NEMS) coupler CIME CROW unification, CIME Case Control System
wbased on the Earth System Modeling 4. Hierarchical model development capabilities
Framework (ESMP Extensions of CIME data models, unit, & system testing

wusing National Unified Operational
Prediction Capability (NUOPQ conventions

Infrastructure for interoperable physics:

wCommon Community Physics Package
(CCPP framework

Infrastructure for Code Management: 7. User / Developer Support

: o : : DTC and CESM Capabiliti
wGit based repositories with Gitflow il apEBIies
NOAA-NCAR MoA Work Areas
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5. Forecast Verification: Comparison to Observations
Extension of MET+

6. Software Repository Management
NCAR manage_externals tool
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Toward a simpler, UFS-based Production Suite (notional) %\%UFS

UNIFIED FORECAST SYSTEM

NP S Modeling Currgnt a3 Q4 Q1 Q2 » o 7. Q3 Q4 a1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 LI_FS A
System Version FY 20 FY 20 FY 21 FY 21 al:Thalal FY 22 FY 22 FY 23 FY 23 FY 23 FY 23 FY 24 FY 24 FY 24 FY 24 Application
Global Weather & GFS/
Global Analysis GDASVIS GFSv16
Global Waves GWMv3
Global Weather .
Ensembles GEFSv11 UFS Medium
Global Wi GEFSw12 Range &
obal Wave N GF ST/ y
Ensembles GWESvV3 GEFSw13] b-Seasenal
Global Aerosols NGAC w2
Short-Range Regional
Ensembles SREFWT
Global Ocean & Sea-lce|RTOFSv1.2 - RTOF Sv3 UFS Marine &
Global Ocean Analysis |GODASY2 GODASYH > Cryosphere
CDAS/

Seasonal Climate CFSv2 LR UFS Seasonal
Regional Hurricane 1 HWRFv12 HWRFM.‘SI i

HAF 5v1 HAF 5v3 UF5 Hurricane
Regional Hurricane 2 HMOMNv2 HMONv3
Regional High HiRes
Resolution CAM 1 Window v7
Regional High MAM nests/
Resolution CAM 2 Fire Woord
Regional High
Resolution CAM 3 UFs
Regional HiRes CAM Short-Range
Ensemble Cr‘::f"c;"?_: Hl_Resl
Regional Mesoscale Air Qu :ﬁ;na
Weather MAMv4
Regional Air Quality CMAQuS CMAQVE
Regional Surface
Weather Analysis
Atmoszpheric Transport UFS Air Quality
& Dispersion & Dispersion
Coastal & Regional NWPS NWPS

UFS C tal

Waves NWPSV1 2 v1.3 v1.4 e oasta
Great Lakes GLWUY3 4 GLWUv4 | srwuvs] UFS Lakes
Regional Hydrelogy MNWMw2 I“m I I NWMv4 I UF S Hydrology
Space Weather 1 WANMIPEW1 UFS Space
Space Weather 2 Weather
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UFS: Simplification of Regional Model
Production Suite

CRM (1 km, on-demand)

System

Long Term GFS/GEFS
Global (10-15 km, 4-24/day) GFS » GEFS to subsume
RAP/NAM/SREF
CONUS/OCONUS Rapid Refresh SRES RRFS to
CAM (3 km, 2-24/day) Forecast System subsume
HRRR/NAMnest
\ /HREF
Sub-CONUS N What is the
ubp- v
Warn on Forecast WOES RRFS and how

do we get there?
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The Rapid Refresh Forecast System

Rapid Refresh Forecast System (RRFS)

Based on the UFS-Limited Area Model (LAM)
Yy Underpinned by the Finite-Volume Cubed-Sphere dynamical core (FV3)

Rapidly updated (hourly)
Convection-allowing (~3 km)
Ensemble data assimilation (est. 30 or 40 members)

Ensemble forecasts (est. 10 members)
y"  18h+ hourly
Yy 36-60h every 6 to 12 hours

When? ~FY23
Exact configuration for data assimilation still under development

Facilitate replacement of several current regional systems
3 e.g., NAM+nests, RAP +HRRR, HiRes Windows, HREF

How do we get there? And with what resources?
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LAM vs Nest
\/az}{/f
FV3 was originally a global =

model with a nesting capability
3 No limited area component
Practical reasons drive need for

LAM

More efficient

Focused development

Rapidly updating data
assimilation, etc.

Little impact on forecast quality for
short-range forecasts
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LAM vs Nest Clock Times

24-h Forecast Clock Times
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Nest vs LAM for Precip

0 Compare Nest and LAM
3 60 hour forecasts
0 Performance Diagram for
24-h accumulated precip
(March 15 - April 16 2019)
3 Similar performance
across all thresholds

v

LAM seems to work - so where can we start testing?
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